INTRODUCTION
Plants, since times immemorial, have been used virtually in all the cultures as a source of medicine. The widespread use of herbal remedies and healthcare preparations from traditionally used plants, as those described in ancient texts such as the Vedas and the Bible, has been traced to the occurrence of natural products with immense medicinal properties in the cure of human diseases and in the development of different types of medicines for public health.
According to World Health Organization (WHO), as many as 80% of the world's people depend on traditional medicine for their primary healthcare needs (Singh et al., 2010; Dubey et al., 2004) . Moreover, there are considerable economic benefits in the development of indigenous medicines and in the use of medicinal plants for the treatment of various diseases (Azaizeh et al., 2003) . The traditional systems of medicine are still very effective particularly in rural areas of India for the treatment of various ailments (Singh and Singh, 2009 ). India, with its glorious past of traditional medical system and use of different plants, is one of the eight major centers of origin and diversification of domesticated taxa (Siva, 2007) . India is also one of the world's twelve mega diversity countries.
The country enjoys the benefits of varied climate, from alpine in Himalayas to tropical wet in the south and arid in Rajasthan state. Such climatic conditions have given rise to rich and varied biodiversity of medicinal plants in the Indian subcontinent . According to the all India coordinated project sponsored by the Ministry of Environment and Forest New Delhi, 40% of 18,000 recorded flowering plants have ethnomedicinal value; and scientific validation of these plants can very well prove them as a potential source of new drugs (Pushpangadan, 1997) .
Medicinal plants should be free from microbial infection in general and fungal infection in particular because in Fig. 1 . Location map of study area (Sonebhadra district) in Uttar Pradesh, India http://www.mapsofindia.com/maps/uttarpradesh/roads/sonbhadra.htm the most of the cases fungi infecting the leaves of medicinal plants directly affect photosynthesis by reducing the productivity and formation of secondary metabolites. In addition, the fungal infection also sometimes degrades the quality of medicinally important active principle (D'Aulerio et al., 1995; Chutia et al., 2006; Pati et al., 2008; Shivanna and Mallikarjunaswamy, 2009) .
Moreover, the pathogenic micro-organisms can also produce different types of toxins during pathogenesis, which may alter the nature of the active principle leading to serious health hazards instead of curing the diseases. Foliicolous fungi causing diseases to medicinal plants may thus play a very important role in curative potency of traditionally used herbal raw materials. Sonebhadra forests are located within North -Eastern Uttar Pradesh in Northern region of India. The area exhibits a great diversity with large number of medicinal plant. The area comprises different types of ethnic races who traditionally use these plants for cure of their different diseases. The climatic conditions of the area are congenial for the growth of different foliicolous fungi and for the infection of the medicinal plants of the area.
So far the area is not properly surveyed for the documentation of ethnomedicinal plants and the foliar fungi infecting them. Hence, in the present piece of investigation for the first time an effort has been made to document the ethnobotanically used medicinal plants of Sonebhadra forests and the foliicolous fungi causing diseases to them.
MATERIALS AND METHODS

Study site
The area under investigation for ethnomedicinal studies (Figure 1 ) falls under district Sonebhadra, U.P. India and came into existence in 1989 after division of district Mirzapur. It is situated on Vindhyan plateau and Kaimur range lying between 24°42' N to 25°3'55' N and 83°3' 24" E to 83°22'55" E, covering an area of 6788 Km. It is present in the extreme south east of the state and is bound by Mirzapur district to the northwest, Chandauli district to north, Bihar State to the northeast, Jharkhand state to the east, Chhattisgarh state to the south and Madhya Pradesh state to the west. Climatically, the area is of dry tropical type. The summer temperature ranges between 21.5 to 42°C and winter between 10 to 17.5°C.
The temperature in summer may reach up to 45°C and in winter below 5°C (up to 2°C). The average annual rainfall is 1065 mm. The forest is of tropical dry deciduous type covering an area of 2447 Sq. km (Dense Forest -1078 SQ. Km., open Forest -1369 SQ. Km). The tribal inhabitants of this area are Agaria, Baiga, Dhangar, Chero, Painika, Gond, Kharwar,Dharkar and Kol.
Survey of the area and collection of ethnomedicinal information
The extensive ethnomedicinal studies of the area were conducted during the period 2009 to 2010 with the help of tribal people and village medicine-men of the area. Regular trips were made during 2009 to 2010 in different seasons in different parts of the area to collect and observe different ethnomedicinally important angiospermic plants. Information regarding ethnomedicinally important plants of the area was collected through interviews with 14 persons aged between 43 and 71, who had the traditional knowledge of plants.
The methods used for ethnobotanical data collection were semistructured interviews as described by Cotton (1996) field observation, preference ranking and direct-matrix ranking according to Alexiades (1996) . The respondents' background of our questionnaire based upon health problems treated, diagnosis and treatment methods, local name of medicinal plants, plant parts used methods of application, threats to medicinal plants and conservation practices were carefully recorded. As a result, it was possible to collect most of the plants in vegetative, flowering, and fruiting stage.
During field trips, observation on the habit and habitat, flowering time, flower colour, fragrance, fruiting time, colour of bark and blaze in case of trees and shrubs were noted in the field diary. Information regarding medicinal and other uses, and local names of the plants were collected from the local inhabitants of the nearby area. Plants of small size were uprooted carefully and pressed as such. Care was taken to collect the plants in flowering/ fruiting stage. At least, four specimens were pressed at the spot. On return to laboratory, all specimens were carefully checked and dried by placing under sun. The sheets were regularly changed for rapid desiccation. Dried specimens were poisoned with saturated solution of mercuric chloride and were then pasted on standard herbarium sheets. Fresh specimens were carefully studied under hand lens and a detailed description of the individual taxon was prepared. An attempt was made in every case to identify the plants with the help of floras (Duthie, 1903 (Duthie, to 1929 Hooker, 1872 Hooker, to 1897 Raizada, 1976; Dubey, 2004) .
The plants of doubtful identity were checked against their authentic specimens lodge at the herbarium of National Botanical Research Institute, Lucknow. During this process, help of expert persons was also frequently taken. The medicinal plants specimens were collected for the preparation of herbarium. The voucher specimens were deposited in the Department of Botany, B. H. U. Varanasi.
Observations on foliicolous fungi infecting medicinal plants
The diseased leaf specimens of medicinal plants were first examined carefully with naked eye to have a clear picture of Singh and Dubey 2729 symptomatology. Thereafter, the scrap mounts of infected tissue were prepared in lactofuchsin (Carmichael, 1955) , lactophenolcottonblue (Purvis et al., 1966) and glycerin separately. The slides were studied promptly but carefully under the compound microscope. The fungi were identified tentatively with the help of available literature. Some of the fungi could be identified right up to the species level and some up to the level of genera only. Specimens representing maximum developing stages of symptoms of each type of sample were spread on the blotters bearing collection number and date. The whole stock of such blotters was pressed in the herbarium press under gentle pressure in beginning. Side by side the blotters of partly pressed specimens brought in the press from collection cramps were also changed. This was followed by periodic release of pressed specimens out side and change of their blotters at short intervals till completely pressed and dried. While changing the blotters the collection number, date etc were carried out to the new set.
The specimens studied tentatively were again studied in detail for final confirmation of their identity and rectification of the discrepancies, if any kept in the host parasite list. Separate mounts of scraps and freehand sections of infected tissue were prepared in lactophenol cotton blue mixture (for permanency of stain), lactofuchisin (for best transperency and better staining of walls and septa) and glycerin (for making correct compararive study of pigmentation indifferent structures of the fungi). The slides were made semi permanent by ringing them with nail polish (Dade, 1968) and were preserved for further use.
Whenever necessity arose the mounts of freeze, microtome sections were also prepared. Now, the slides were critically studied under the compound microscope in different combinations of eye pieces (6x, 10x, 15x) and objectives (10x, 15x oil immersion). The desired camera lucida diagrams depicting all possible details of morphology and ontogeny (the extent to which could be observed under the light microscope) of the propagules of these fungi were drawn and the measurements taken. Then all the including symptomatology were consolidated.
On the basis of observations recorded during the detailed study, the identity of the fungi was reaffirmed with the help of different monographs, reviews, authoritative books in respective fields and the research papers appeared in standard journals. The hyphomycetes, were identified mainly with the monograph of the fungus genus "Indian Cercospora" (Vasudeva, 1983) , "Demataceous Hyphomycetes" and "More demataceous Hyphomycetes" (Ellis, 1971 (Ellis, , 1976 , "Hyphomycetes" (Subramanian, 1983) , "Mycosphaerellea and its anamorph. 1 Names published in the Cercospora and Passalora" and several mycological papers (Deighton, 1976; Bhalla and Sarbhoy, 2000; Braun, 2009 Braun, , 2000 Jain et al., 2002; Braun et al., 2003) which were useful in confirming the identity of various genera and species of hyphomycetes.
Beside aforesaid literature, the "Index of Fungi" published regularly from C.A.B. International Mycological Institute Kew England, and two website www.mycobank.org/mycotaxo.aspx and www.indexfungorum.org/names/names.asp were also taken in account. In addition, some important references were also consulted for example, "Morphology and taxonomy of fungi" (Bessey, 1968) and "Introductory mycology" (Ainsworth and Bisby, 1961) .
RESULTS
The data on ethnomedicinal survey of the plants of Sonebhadra district is presented in Table 1 . A perusal of the survey report emphasizes that tribal people of the Sonebhadra district use 143 species of the plants belonging to 56 angiospermic families as traditional medicinal plants for cure of their diseases. The most commonly represented families with respect to ethnomedicinal plants used by tribal people of the area are Fabaceae (16), Euphorbiaceae (9) and Asteraceae (8). Though, more than 154 different diseases were recorded to be cured by medicinal plants in the area, the most reported use was for wounds, fever, cough and cold, stomach infections and gastric trouble, skin trouble, piles, rheumatism and snake and scorpion bite.
The results of growth form analysis (Figure 2 ) of ethnomedicinal plants of the area showed that herb made up the highest proportion being represented with 44 species (31%), followed by tree (42 species, 29%), shrub (22 species,15%), climbers (17 species,12%), under shrub (16 species 11%) and succulents (3 species 2%). This finding is similar to the general pattern observed in most medicinal inventories (Giday et al., 2003 (Giday et al., , 2007 where herbaceous medicinal plants dominate. Amongst 143 plant species surveyed for their ethnomedicinal value, 31 species were found to be infected by different foliar fungi.
Details about the symptoms produced by these fungi on the ethnomedicinal plants are presented in Table 2 . Amongst different foliar fungi, Pseudocercospora sp was recorded to cause infection to most of the medicinal plants. Besides, some plants were found severely infected by sooty moulds covering the whole canopy of the tree like Acacia catechu, Terminalia bellerica and other plants. Sooty mold is a charcoal black fungus that appears as a black coating on the surface of leaves, fruits, twigs and branches of many deciduous and evergreen shrubs and trees. This fungus is not pathogenic to plants but obtains its nourishment from insect honeydew or on exudates from leaves of certain plants.
Typically, sooty mold growths are composed of fungal complexes made up of ascomycetes and fungi imperfecti. The dark color of sooty mold growth is due to the presence of melanoid pigments in the cell walls of the hyphae that make up the sooty mold colonies. On leaves, this coat of mold screens out light and reduces the plant's capacity to produce food.
DISCUSSION AND CONCLUSION
The presence of such a large number of ethnomedicinal plant species indicates that the area has a very high diversity of medicinal plants and is a site for various indigenous knowledge. The study also indicates that the ethnic people of the area largely depend on the wild medicinal plants for cure of their ailments. Due to the lack of the government health facilities in the district, the people are largely dependent on the traditional health care system. This practice would definitely affect the availability of these plants and some of the plants would become threatened in near future. Thus, the area faces over exploitation of these plants by traditional practitioners.
Moreover, some factors viz. deforestation, agricultural expansion, overgrazing and frequent drought were observed by the authors as main threats for luxuriant growth of medicinal plants. The effort to conserve medicinal plants in the district area was observed to be very poor. Hence, efforts must be taken to protect these species in this area involving the local communities in preservation and conservation aspects; otherwise there would be the possibility of losing this wealth of ethnomedicinally important plants of the area in near future.
Although, some traditional practitioners have started to conserve medicinal plants by cultivating at home gardens, though the effort was minimal. Moreover, due to lack of interest among the younger generation of tribes as well as their tendency to migrate to cities for lucrative jobs, this wealth of knowledge on ethnomedicinal plants of the area may be lost. Hence, proper attention is urgently required to scientifically validate the information gathered on ethnomedicinal plants of the area through pharmacological and reverse pharmacological investigations
The area also appears to be nursery of phytoparasitic fungal forms. Most of the common medicinal plants were found severely infected by foliar fungi. The climatic condition of the area is congenial for the growth of medicinal plants as well as for the foliar fungi also. Amongst different fungal forms Pseudocercospora sp showed broad host range for infection to most of the medicinal plants. This may be due to its ability to tolerate a spectrum of secondary metabolites present in medicinal plants. The symptoms produced in severely infected medicinal plants would cause damage of histological tissues and reduce the photosynthetic area of the leaves.
Hence, there would be decline in quantity of active secondary metabolites and change in chemical profile of the ethnomedicinal plants due to host-pathogen interactions. There are some reports on such decline of quantity of active components of different medicinal plants used by pharmaceutical firms (D'Aulerio et al., 1995; Chutia, et al., 2006; Pati et al., 2008; Shivanna and Mallikarjunaswamy, 2009) .
The survey report presented in Table 1 also emphasizes that the tribal people of the area mostly use leaves of the ethnomedicinal plants as source of medicine. Moreover, leaves are the main centre of the metabolic activities of the plants. Hence, such infections may also affect the secondary metabolites of raw materials of other parts of ethnomedicinal plants. There are also some reports on transformation of medicinally important active components to another undesirable form due to fungal infection (Wakdikar, 2004) . In view of these facts, there is urgent need to investigate disease cycle of the infected ethno medicinal plants of the area in collaboration with plant pathologists. In normal host Mycovellosiella adinicola (Bhalla and Sarbhy, 2000) 3 Anogeissus pendula Edgew. Leaf spot amphigenous, circular to sub circular, later coalescing to form irregular patches, discrete, blackish brown, scattered on entire leaf surface, up to 12 mm in diam.
Pseudocercospora anogeissi 4 Argyreia speciosa SW Leaf spot epigenous, circular to sub circular, spreading along the veins, discrete, reddish brown, up to 10 mm in diam.
Aternaria sp.
Bambusa
Leaf spot amphigenous, circular to oval, discrete, blackish brown at margin and pale brown towards center, scattered on entire leaf surface, 1-2 mm in diam. later coalescing to form bigger patches Drechslera sp. Pseudocercospora sp.
9
Bombax ceiba Linn Leaf spots amphigenous, sub circular to irregular, near mid rib of leaf let, necrotic, brown in centre and dark brown at margin, forming concentric rings, up to 10 mm in diam.
Corynespora bombacearum (Jain et al., 2002) 10 Caesalpinia pulcherima (Linn.) Swartz
Leaf spots amphigenous, dark brown, spreading from margin towards base, up to 5 mm in diam. Alternaria sp.
11
Calotropis gigantea (Linn.) R. Br.
Leaf spots amphigenous, circular, velvety, discrete, primarily with pale green discoloration later become greenish black after sporulation, up to 14 mm in diam.
Passalora calotrpidis var. megalospora 
12
Calatropis procera (Ait)R.Br. Leaf spots amphigenous, circular, velvety, discrete, scattered on entire leaf surface , greenish grey to black, 2-12 mm in diam. Passalora calotropidis (Braun, 2000) 13 Chromolaena odorata Linn. Leaf spot amphigenous, angular to irregular, discrete, vein limited, reddish brown, scattered on entire leaf surface, up to 4 mm in diam.
Passalora assamensis (Chawdhury Braun and Crous, 2003) 14 Clerodendrum viscosum Vent.
Leaf spots amphigenous, necrotic, circular to angular, spreading on entire leaf surface near veins, dark reddish brown towards margin and pale brown in centre, 1-6 mm in diam.
Leaf spots amphigenous, necrotic, circular, forming concentric rings, reddish brown, up to 13 mm wide. Pseudocercospora tinosporae (Kamal et al., 2003; Braun, 2000) 30
Withania somnifera Dunal
Leaf spot amphigenous, circular to sub circular discrete, pale brown on upper surface and brown towards lower surface, scattered along the entire leaf surface ,up to 4 mm in diam.
Pseudocercospora withaniae (Syd. and P. Syd.) (Deighton, 1976) 31 Woodfordia fruticosa (Linn) Jourz Leaf spot amphigenous, circular to sub circular, necrotic, dark brown on upper surface and grayish brown towards lower surface, up to 8 mm in diam. Pseudocercospora sp.
pathogen interaction, the infecting fungi secrete different macerating enzymes for their establishment in the hosts and later on they also produce different types of toxins for degradation of living protoplast of the host. These fungal toxins are systemic in nature and may be easily translocated to different parts of the host. Such fungal toxins secreted by the foliar fungi within the ethnomedicinal plants would definitely cause undesirable side effects to the tribes of the area if the infected medicinal plants are used for cure of their ailments. There are also some earlier reports (Hosagoudar et al., 1997; Chakraborty et al., 2002; Shivanna and Mallikarjunaswamy, 2009) emphasizing the increase in proline content of the medicinal plants due to fungal infection. Proline is an important osmoregulator in plants enhanced under stress conditions (Sabry et al., 1995) . Efforts should be also made by the government organizations to spray some pesticides on these medicinal plants which are prone to infection. The collateral wild plants which help in perpetuation of the foliar fungi should also be eliminated time to time. The information gathered in this survey from the tribes of Sonebhadra district would be useful for protection of the medicinal plants of the area from fungal infections as well as in devising suitable conservation strategies. This is the first report on documentation of ethnomedicinal plants of Sonebhadra district and the foliar fungi causing diseases to these plants.
